Although we are free to move our attention covertly around the visual field when our eyes are at rest, the act of programming an eye movement appears to lead to an obligatory shift of covert attention to the saccade target before the eyes have even begun to move (Deubel & Schneider, 1996; Henderson, 1992; Henderson & Hollingworth, 1999; Henderson, Pollatsek, & Rayner, 1989; Hoffman & Subramaniam, 1995; Irwin & Gordon, 1998; Kowler, Anderson, Dosher, & Blaser, 1995; Rayner, McConkie, & Ehrlich, 1978) . For example, response targets that appear briefly between a signal to move the eyes and the initiation of the saccade are more likely to be correctly identified when they occur at the location of the saccade target than when they occur elsewhere (Deubel & Schneider, 1996) . Even when instructed to attend to a specific location, response targets are more likely to be correctly reported when they coincide with the target of the eventual saccade than when they coincide with the "attended" location. This suggests that the programming of an eye movement leads to an obligatory shift of covert attention to the saccade target before the eyes have begun to move.
Previous studies suggesting this obligatory coupling have involved voluntary eye movements. For involuntary shifts of gaze, the connection between covert and overt attention is less clear. Experiments in which the eyes must remain still and attention is moved covertly have suggested that exogenous cues, such as peripheral flashes (onsets), capture attention 100% of the time (Yantis & Jonides, 1984) . 1 In contrast, when eye movements have been required, onsets have led to involuntary saccades on only a minority of trials (Irwin, Colcombe, Kramer, & Hahn, 2000; Kramer, Cassavaugh, Irwin, Peterson, & Hahn, 2001; Theeuwes, Kramer, Hahn, & Irwin, 1998) , and the degree of capture has been shown to be modulated by top-down expectancies (Peterson, Kramer, Irwin, & Hahn, 2002) . These conflicting results suggest that either involuntary saccades and covert shifts of attention are not coupled or that the studies measuring eye movements, which can detect the presence or absence of capture on a trial-by-trial basis, were more sensitive than were the experiments on covert attention that averaged across manual response times (RTs). Mokler and Fischer (1999) have argued that attention movements do not precede involuntary saccades. They based this conclusion on the fact that participants are frequently unaware that they have made an involuntary saccade.
The following series of experiments was designed to examine the question of whether covert and overt attention are coupled when one is faced with simultaneous exogenous and endogenous cues. We used a modified version of the task used by Theeuwes et al. (1998) , in which participants must move their eyes to a uniquely colored circle (the endogenous cue) and identify a small target letter that occurs within it (see Figure 1) . The participants began each trial by fixating a central point that was surrounded by six white circles that contained figure-8 premasks. After some period of time, all of the circles but one turned red and the figure-8 premasks turned into letters. The participant's task was to move his or her eyes to the remaining white circle and to identify the small letter it contained. An additional circle, the sudden onset, was also presented at a previously unoccupied location when the original circles changed color, and it served as the exogenous cue. The onset circle was completely irrelevant to the task, never contained the response target, and was not predictive of the response target's location. Since the onset never contained the response target, any saccades made to the onset are presumed to be involunThis research was supported by Grant AG14966 from the National Institute on Aging. We thank Shawn Bolin for his assistance in running participants. We also thank Jim Juola, Martin Eimer, Tom Carr, and an anonymous reviewer for helpful comments on a previous version of this manuscript. Correspondence concerning this article should be addressed to M. Peterson, Department of Psychology, George Mason University, MS 3F5, 4400 University Dr., Fairfax, VA 22030 (e-mail: mpeters2@gmu.edu). There is considerable evidence that covert visual attention precedes voluntary eye movements to an intended location. What happens to covert attention when an involuntary saccadic eye movement is made? In agreement with other researchers, we found that attention and voluntary eye movements are tightly coupled in such a way that attention always shifts to the intended location before the eyes begin to move. However, we found that when an involuntary eye movement is made, attention first precedes the eyes to the unintended location and then switches to the intended location, with the eyes following this pattern a short time later. These results support the notion that attention and saccade programming are tightly coupled.
tary in nature. To measure covert attention, we presented response compatible or incompatible probes at the location of the onset or the saccade target before the eyes began to move. If the identity (compatibility) of the probe affected RTs to the response target, then we can assume that attention had been allocated to its location. That is, the probe allowed us to measure where covert attention was focused after the signal (color change) to move the eyes had been given but before the eyes had begun to move. Unlike the response target itself, the probe was made large enough so that it could be identified while fixating the center of the screen and, therefore, was identifiable before the eyes began to move. Critical to these experiments is the fact that the probes were visible only between the time of the presentation of the cue and the initiation of the eye movement-all probes were replaced by neutral items or the target (in the case of probes presented at the target location) before or during the initial saccade. This allowed us to track the location, and in Experiment 2, the time course of attention before the eyes began to move.
To measure overt attention, we examined the landing point of the initial and secondary saccades. By examining both saccades, we can distinguish between several models of overt and, taken with the response compatibility data, covert orienting. For example, one possibility is that the exogenous signal from the onset always captures attention but that sometimes the endogenous signal generated in response to the color singleton is generated more quickly. If this is the case, we might expect that the initial saccade lands on the onset, followed by a corrective saccade to the target. The absence of a secondary saccade to the onset would suggest that on that trial the onset was unable to capture overt attention. Likewise, if capture occurs because on some trials the endogenous signal develops more slowly than does the exogenous signal, we might expect the eyes to go to the onset followed by a quick corrective saccade to the color singleton saccade target (Theeuwes et al., 1998) . Of course, if eye movements and covert attention are coupled, we should find the pattern of initial and secondary saccades reflected in the response compatibility data.
Note that for Experiments 1 and 2, we will refer to the color singleton circle as the saccade target, whereas the letter that is responded to will be referred to as the response target. Although the saccade target always contained the response target when the eyes landed on it, in some conditions the saccade target could contain a neutral item or probe before the eyes moved. position, and the participants viewed the screen from a distance of 53.3 cm.
The stimuli initially consisted of six white circles on a black background arranged around the perimeter of an imaginary circle 25.4º in diameter (see Figure 1 ). Each circle was 3.81º in diameter and contained double figure-8 premasks. The premasks were 0.25º wide ϫ 0.51º tall and 1.21º wide ϫ 2.41º tall, and their sizes mirrored the two possible sizes of stimuli. The larger stimuli were large enough to be identified while the eyes were fixating the central fixation cross (verified in pilot testing). The smaller stimuli, similar to those used by Theeuwes et al. (1998) , were too small to be identified from central fixation and necessitated an eye movement to their location in order to be identified. The neutral letters consisted of F, P, S, H, U, L, and O.
The target and probes were always a C or a mirror-reversed C. The participants responded to the target by pressing one of two keys on the computer keyboard. In the response-compatible condition, the probe matched the identity of the response target, whereas in the response-incompatible condition, the probe was mapped to the response opposite to that for the target.
Procedure. The time course of events is shown in Figure 1 . Each trial began with the presentation of a fixation cross. The participants fixated the cross and pressed the space bar to continue with the trial. The software allowed a trial to continue only if the participant was fixating within 2.5º of the cross when the space bar was pressed. The premasks and circles (see the fixation screen in Figure 1 ) appeared 700 msec after the space bar was pressed and were colored white. After a delay of 1,000 msec, the fixation cross was removed, all but one of the white circles changed to red, and line segments were removed from the premasks to reveal the stimulus letters (see the presaccade screen in Figure 1 ). The remaining white circle, a color singleton, was the saccade target. In addition, the onset appeared as a new letter and red circle at the 2, 4, 8, or 10 o'clock position and was separated from the saccade target by 90 or 150 radial degrees. If the participant moved his or her eyes before the fixation cross was removed, a buzzer sounded and the trial was aborted.
The stimulus letters consisted of six of the seven possible neutral letters and one probe letter. The probe letter occurred in the onset or target circle, was always large, and consisted of a C or a mirrorreversed C that was either response compatible or incompatible with the response target. To prevent spatial frequency differences between the small probe and the large target from potentially attracting attention, the neutral letters were randomly assigned to the large or small size. In Experiment 1, the probe was removed and replaced with either a neutral item (when it occurred in the onset) or the response target (when it occurred in the white circle) during the initial saccade (see the postsaccade screen in Figure 1) . A saccade was detected on line if the eyes moved at least 2.5º from the fixation point and exceeded a velocity of 110 deg/sec (7 pixels per 4-msec sample). The saccade detection algorithm was designed to minimize the latency between saccade detection and stimulus change on the screen. More accurate saccade analyses were performed off line using the Eyelink software. In the off-line analysis, an eye movement was classified as a saccade when its distance exceeded 0.2º and its velocity reached 30 deg/sec, or when its distance exceeded 0.2º and its acceleration reached 9,500 deg/sec 2 . Only trials in which the probe change occurred after the saccade had been initiated and before the saccade was terminated were accepted for analysis. How quickly the probe could be changed is a function of the time to detect a saccade, which is partially dependent on the latency between the host and stimulus computers (10 msec) and the current position of the scan line in the CRT. For the accepted trials across Experiments 1 and 2, saccade durations averaged 45 msec and saccades were detected 23 msec after the saccade started. Given the 60-Hz refresh rate of the display, probes were changed, on average, between 23 and 38 msec after the saccade began (22 to 7 msec before the saccade terminated).
The participants were instructed to move their eyes to the sole white circle and to determine whether a C or a mirror-reversed C was contained within it. The participants responded by pressing the "Z" key if the saccade target contained a mirror-reversed C and the "/" key for a forward C. A tone sounded if an incorrect key was pressed or if the eyes moved from fixation before the color singleton appeared.
Experiment 1 was approximately 1 h long and consisted of 640 trials.
Results
For both experiments, only RTs from correctly answered trials were analyzed (98% of trials). Because the on-line saccade detection algorithm was optimized for speed, some saccades were not detected and the probe change occurred after the eyes had stopped moving. Only trials in which the probe change occurred during the initial saccade were included in the analyses (9% rejected). Outliers were removed by excluding all RTs greater than twice the mean of each cell (1%). Response compatibility effects for each condition were calculated by subtracting the mean RT for compatible trials from the mean RT for incompatible trials for each participant.
Initial and secondary saccades were analyzed using paired t tests. Saccades counted as landing on either item of interest if they landed within a 30 radial degree pie slice centered on the item of interest and landed outside the 2.5º exclusion zone around central fixation. One participant's data were excluded from analysis because no secondary saccades were made from the saccade target to the onset. The initial saccade was more likely to go to the saccade target than to the onset [M ϭ .59 and .30, respectively; t (14) ϭ 2.6, p Ͻ .05], indicating that the onsets did not always capture the eyes. 2 In addition, saccadic latencies were shorter when the eyes went to the onset than when they went to the saccade target [M ϭ 204 and 233 msec, respectively; t (14) ϭ 13.0, p Ͻ .01], suggesting that saccadic programming finished earlier when the eyes went to the onset.
Secondary saccades occurred on trials in which the initial saccade went to the saccade target or the onset and then went to the other item of interest (onset or saccade target, respectively). Secondary saccades were much more likely to occur from the onset to the saccade target than from the saccade target to the onset [M ϭ .88 and .04, respectively; t (14) ϭ 25.8, p Ͻ .01]. In contrast to the initial saccades, secondary saccades to the onset (from the saccade target) were much slower than those to the saccade target (from the onset) [M ϭ 377 and 96 msec, respectively; t (14) ϭ 8.2, p Ͻ .01]. The relative abundance of secondary saccades to the saccade target and their much quicker nature suggests that their programming might have already occurred before the eyes landed on the onset (McPeek, Skavenski, & Nakayama, 2000; Theeuwes et al., 1998) .
RTs were sorted on the basis of whether the initial saccade went to the target color singleton or to the taskirrelevant onset. Because the trials in which the eyes went initially to the onset included an extra corrective saccade to the saccade target, for all experiments sepa-rate response compatibility analyses were performed for each initial saccade direction. Figure 2 shows the response compatibility effects for each probe location when the eyes initially went to the saccade target or to the onset, ignoring the direction of the secondary saccade. Table 1 shows the raw means. When the eyes went to the saccade target, only probes that occurred at the saccade target position produced a significant response compatibility effect [t (15) ϭ 4.44, p Ͻ .01; M ϭ 39.6 msec], suggesting that probes that occurred at the onset were not attended when the eyes went to the saccade target. When the eyes went to the onset, probes that occurred both at the saccade target [t (15) ϭ 3.90, p Ͻ .01; M ϭ 50.5 msec] and at the onset [t (15) ϭ 2.54, p Ͻ .01; M ϭ Ϫ25.1 msec] produced significant compatibility effects, suggesting that both items were attended before the eyes had started to move. Interestingly, when the eyes went to the onsets, probes at the onset produced a negative compatibility effect. This will be discussed in greater detail in the Discussion section.
Discussion
Experiment 1 demonstrated that when the eyes go to the saccade target, only probes at the location of the saccade target affect responses. However, when the eyes go to the onset, items at the onset location and at the intended target location affect RTs, indicating that covert attention can go to either location before the involuntary eye movement begins. These results might suggest that covert attention and voluntary eye movements are tightly coupled, whereas covert attention and involuntary eye movements are not.
An alternative explanation is that these results reflect the differing time courses of the endogenous and exogenous attentional systems and that the two systems compete, or race, to win control of the eyes (Findlay & Walker, 1999; Kramer et al., 2001) . In this horse race model, when the eyes go to the onset, the exogenous system has won control of the eyes, possibly because it generated a signal to shift attention more quickly than did the endogenous system (Cheal & Lyon, 1991; Juola, Koshino, & Warner, 1995; Müller & Rabbitt, 1989; Trappenberg, Dorris, Munoz, & Klein, 2001 ). However, there might be a considerable delay between winning the competition for control of the eyes and the execution of the eye movement. If the delay for executing a covert attention shift is shorter than is the delay for an overt shift (Cheal & Lyon, 1991; Juola et al., 1995; Müller & Rabbitt, 1989; Trappenberg et al., 2001) , then the losing endogenous signal might be able to shift covert attention while the overt shift triggered by the exogenous signal is still being programmed. Support for this is found in the latencies of the secondary saccades, in which the eyes initially went to the onset and then made a secondary corrective saccade toward the saccade target. These latencies are considerably shorter than those of the primary saccades, which suggests that some programming occurred either during the previous eye movement or even before the previous saccade had been triggered.
Within this framework, the lack of any effect for probes at the onset location when the eyes go to the saccade target suggests that, in these instances, an exogenous signal has failed to take control. That is, in terms of our horse race analogy, if an exogenous signal fails to win the race for control of the eyes, it might still have a chance to take control of covert attention and shift attention toward the onset before the eyes have moved. However, in Experiment 1, there was no evidence of any processing of onset probes when the eyes went to the saccade target. This suggests that, when faced with onsets, the exogenous system either generates a fast signal that wins the race for control or generates no signal at all. Some evidence for this fast exogenous signal can be seen in the saccade latencies, in which saccades to onsets occur on average 29 msec sooner than do saccades to targets.
The goal of Experiment 2 was to determine whether the compatibility effects observed when the eyes went to the onset and the probe was at the saccade target location are caused by covert attention shifting from the onset to the saccade target before the eyes move, as is predicted by our horse race model. When covert attention is drawn to an onset, it typically peaks within 100 msec, whereas voluntary shifts following the presentation of a symbolic cue typically peak within 200 to 300 msec (Cheal & Lyon, 1991; Müller & Rabbitt, 1989) . To determine whether covert attention shifts from the onset to the saccade target prior to the saccade are possible, probes in Experiment 2 were visible only during the presentation of the onset and the saccade target or following the first 100 msec afterward. Probing during two different time periods should allow us to track covert attention if it systematically shifts around the display. If the compatibility effects observed when the eyes went to the onset were simply caused by a decoupling from the outset of involuntary eye movements and the targeting of covert attention shifts, then we should find that compatibility effects are the same across the time course. In contrast, if covert attention shifts from the onset to the saccade target when the eyes go to the onset, we should find that the compatibility effects at the different locations change across time. For example, a compatibility effect might be found at the onset location early during processing but might shift to the location of the saccade target late in processing.
EXPERIMENT 2 Method
Participants. Thirty students from the University of Illinois were paid to participate in Experiment 2 (30 participants). In Experiment 2, four participants were excluded from data analysis because they failed to make any saccades to the onset in some cells. Of the 26 remaining participants (11 males, 15 females), the average age of the participants was 22.3 years.
Procedure. The procedure was identical to that used in Experiment 1 except that two probe presentation times were used. The early probes were visible for the first 100 msec after the color change-after the first 100 msec, the probe changed into a neutral item (when it occurred in the onset) or the response target (when it occurred at the color singleton target location). The late probe was presented by changing one of the neutral items into the probe 100 msec after the color change. In the case of the late probe, the saccade target circle contained a neutral item for the first 100 msec. The probe then changed into a neutral item or the response target when the eyes began to move, depending on whether the probe occurred at the onset or color singleton target location, respectively. As in Experiment 1, the response target was smaller than the probe was, and it was too small to be identified with peripheral vision.
Experiment 2 was approximately 1 h long and consisted of 640 trials.
Results
As in Experiment 1, initial saccades to the onset were less frequent than those to the saccade target [M ϭ .21 and .60, respectively; t(25) ϭ 6, p Ͻ .01] and had a shorter latency [M ϭ 217 and 262 msec, respectively; t(25) ϭ 7.3, p Ͻ .01]. The remaining 19% of the saccades landed on an item other than the onset or saccade target. Likewise, the secondary saccades mirrored the results of Experiment 1, with secondary saccades more likely to go to the saccade target (from the onset) than to the onset (from the saccade target) [M ϭ .82 and .03, respectively; t(25) ϭ 21.9, p Ͻ .01]. Likewise, secondary saccades to the saccade target had a much shorter latency than did those to the onset, again suggesting that the secondary saccade to the saccade target had been programmed even before the eyes had landed on the onset [M ϭ 106 and 393 msec, respectively; t(25) ϭ 10.5, p Ͻ .01]. Figure 3 shows the response compatibility effects for each probe location and sampling period when the eyes went to the saccade target or to the onset. Late probes yielded a pattern of responses identical to that in Experiment 1: When the eyes went to the saccade target, only probes at the saccade target [t(25) ϭ 9.9, p Ͻ .01] showed a compatibility effect, whereas when the eyes went to the onsets, probes at the saccade target [t (25) ϭ 4.9, p Ͻ .01] and at the onset [t (25) ϭ 3.2, p Ͻ .01] both affected RTs. However, when the probe occurred during the first 100 msec, only probes that occurred at the eventual landing spot of the first saccade affected RTs [t (25) ϭ 4.1, p Ͻ .01 for target probes when the eyes went to the saccade target, and t (25) ϭ 3.2, p Ͻ .01 for onset probes when the eyes went to the onset]. This suggests that covert attention initially heads in the direction of the saccade but may later change direction after the first 100 msec. Discussion Although several studies have suggested that covert attention and voluntary eye movements are tightly coupled (Deubel & Schneider, 1996; Hoffman & Subramaniam, 1995; Irwin & Gordon, 1998; Kowler et al., 1995) , there has been some debate as to whether eye movements and covert attention are linked when gaze shifts involuntarily. The results of Experiments 1 and 2 suggest that covert attention can move to a location other than the goal of the immediate saccade, but only when the eyes are captured by an exogenous onset stimulus during the programming of a saccade to an endogenous stimulus; under these circumstances, covert attention moves first to the location of the exogenous stimulus (the onset) before moving to the location of the endogenous stimulus (the target) before any saccade is generated. However, this independent shift of covert attention is possible only after at least 100 msec have elapsed: within the first 100 msec following a signal to shift attention, covert attention and eye movements are coupled, with covert attention going only to the goal of the immediate saccade. These findings not only support the oculomotor readiness (Klein, 1980) and premotor (Rizzolatti & Craighero, 1998; Rizzolatti, Riggio, & Sheliga, 1994; Umiltà, Riggio, Dascola, & Rizzolatti, 1991) hypotheses, which state that the programming of a saccade initiates a shift of covert attention, but also indicate that eye movements are a valid measure for determining the target of covert attention.
Our results also suggest that onsets, at least with the types of displays used here, capture covert attention on only a small proportion of trials (Martin-Emerson & Kramer, 1997; Miller, 1989) . Averaged across experiments, the data show that the eyes went to the onset on only 26% of the trials. Given that eye movements and the initial movement of covert attention appear to be linked (onset probes never affected responses when the eyes went to the saccade target), these results, along with the results of Peterson et al. (2002) that showed marginal oculomotor capture by irrelevant onsets when the target was a nonsingleton and no endogenous cue was present, would suggest that onsets capture attention only weakly.
A MODEL OF COVERT ATTENTION AND SACCADE GENERATION
At first glance, the results of these experiments suggest that in some instances, such as when the eyes make an involuntary movement, covert and overt attention can become decoupled. However, on closer inspection, the route that covert attention takes mimics the path that the eyes will take. For example, in trials in which the eyes are captured by an onset, covert attention first shifts to the onset and then to the intended target. This is followed a short time later by a series of eye movements first to the onset and then to the saccade target. Likewise, when the eyes go directly to the intended target, evidence of covert shifts are found only at the location of the saccade target.
One way to explain these data is to imagine a simple horse race model, in which two signals, exogenous and endogenous, race to control the orienting of attention. The first process to finish controls where attention was directed first. The second-place finisher then waits for the winner's orders to be carried out before it is free to take control (assuming that the second signal is not extinguished). If covert shifts take less time to set up than overt shifts do, as would be suggested by the significant Late Probe compatibility effects before the eyes even begin to move, then this simple race model predicts that covert attention switches from the saccade target to the target of the second-place finisher. For example, when the eyes go to the target, covert attention should first shift to the target and then shift to the onset. However, this simple horse race model is unable to predict the results of Experiments 1 and 2. More specifically, when the eyes went to the target, there was no evidence that covert attention had visited the onset. One possibility is that when the endogenous signal wins the race for control, it blocks all exogenous signals for some period of time (Bacon & Egeth, 1994; Juola et al., 1995; Theeuwes, Kramer, Hahn, Irwin, & Zelinsky, 1999) . Support for this is seen in the relative scarcity of secondary saccades to the onset and their relatively long latencies. However, if we assume that the saccade latencies represent the finishing times in the race, then this type of model predicts that onsets should capture attention on a majority of trials. For example, on the basis of the distribution of saccade latencies for Experiment 1, onsets should capture attention 88% of the time, whereas the observed degree of capture is only 30%. A more likely possibility is that the eyes initially go to the target only in instances in which no exogenous signal has been generated. That is, the exogenous system either generates a fast signal that is always capable of winning the race for control or it generates no signal at all. Either possibility suggests that onsets do not always automatically capture attention. 3 One additional aspect of the data requires comment. Whenever the eyes went to the onset (see Figures 2 and  3) , a reverse compatibility effect was obtained. That is, responses were faster when the probe was incompatible with the response to the target than when the probe was compatible. This effect was also observed when the eyes went to the target and the probe was presented within the first 100 msec (see the left panel of Figure 3 ). Recent studies by Eimer and Schlaghecken (2002; see also Eimer & Schlaghecken, 1998a , 1998b ) provide a possible explanation for this seemingly paradoxical finding. In their studies, participants made speeded responses to a central target that was preceded by a masked prime (analogous to our probe). Eimer and Schlaghecken found that the direction of the response compatibility effect is a function of stimulus visibility or stimulus quality (manipulated by varying how long the prime was visible before the presentation of the mask). Specifically, as the stimulus presentation duration increased, the response compatibility effect crossed over from negative to positive. Interestingly, the crossover point for the compatibility effect was nearly identical to the point at which participants were able to consciously recall the target. One possible explanation is that responses to subliminal stimuli are automatically inhibited (Eimer & Schlaghecken, 2002 ; but see also Marcel, 1983, and Cheesman & Merikle, 1984 , for evidence that subliminal stimuli that prime semantic or perceptual representations lead to positive priming). If the inverse compatibility effect is attributed to poor stimulus quality, then our hypothesis-that when the eyes go to the onset, covert attention briefly visits the onset before switching to the targetwould be supported. In our case, the brief visit of covert attention leads to poor stimulus processing and an inverse compatibility effect. The results of Experiment 2 support this notion: When the eyes go to the target, the early target probe presentation produces an inverse compatibility effect whereas the later presentation produces a positive effect. The mean saccade latency in Experiment 2 was 262 msec, which means that, on average, in the late probe condition the probe would have been "visible" to attention for 162 msec, whereas in the early probe condition it would have been visible for only 100 msec. Given that covert attentional shifts are not instantaneous (Cheal & Lyon, 1991) , the early probe would have been visible to attention for less than 100 msec. Given these attentional dwell times, this suggests that the inverse compatibility effect in the early probe condition was caused by insufficient attentional processing.
In conclusion, the results of the experiments presented here suggest that covert attention always precedes a saccade to the saccade target. This means that the landing point of the saccade is a valid indicator of the initial aim of covert attention, and therefore eye movements are a more powerful measure of covert attention than are manual RTs or error rates. Given that, our finding that saccades were made to the onset on only a minority of trials suggests that the sudden appearance of an onset does not lead to an obligatory capture of attention, whether covert or overt.
